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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
element which is less prone to smaller damages, has high 
reliability, and can provide high brightness. 
SOLUTION: An organic EL element has a deposited 
structure in which a first hole injection electrode 2, one 
kind or more of first organic layers 3 participating at 
least in an emissive function, a first electron injection 
electrode 4, and a first extraction electrode 5 are 
deposited sequentially on a substrate, and in which a 
second electron injection electrode 6, one kind or more 
of second organic layers 7 participating at least in the 
emissive function, and a second hole injection electrode 
8 are further sequentially deposited thereon. The first 
and second electron injection electrodes contain one 
kind or more of oxides selected from among lithium 
oxide, sodium oxide, potassium oxide, calcium oxide, 
strontium oxide, barium oxide, and lanthanum oxide, and 
the first extraction electrode 5 is made or an Al alloy. 
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Ottt. il^ In.O, iSnO, £*ffc^S|&ffl^ 

C>. In, O, K^t^SnO, ©ig£it«\ 1-2 0 
vrt%. 3 6tC»5- 1 2wt%#« ; $LO„ IZO 
0 T©In, O, iCft-T ZZnO, (OM^ttit. il^. 1 
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2~-3 2wt%«M-C*£. #-;U*£AS«tt. f±ir 

Srttt>£*tt. #i§i£©<ZtfD©£Jlfcrf|^-C&o-Cfe 

[0037] *-)l>itAM&<D§t%:Wie®M. MS 3 5 
0-8 0 0™. iftfc ■Sl&fttS.mX'Oltmi&miV 8 0 K£J 

-^<t LT 4 fc»ft«lt*«»fctl«t < teZffiSltfi&Z. fete 

ism* <e>& o i * tc ». s^^{c*f i/8o %«±r 

*fttf «*:<,». 

[0038] *-->l/i£AS&©JI;*tt> *-;t'Z£A*+ 

Mf*.2> -im±<DM s * mtti im < . » * u< « 5 

0-50 Orm <*£(Ctt5 0-3 0 0nm©ffiB#»*l, 
C>. ^©iJRfcMfKftJRBttftl^ fcSOJlUi 

[0039] c©*-^ffiA«a«»«»j*»«c«t o r 

«>?gfiR-C#S*i. «?*l/<tt^^? »^(cJ:0«J^r& 
[ 0 0 4 0 ] WSStt. JWTOJr^^c^iTSCi*! 
[004 1 ] %%R|*. *->v (iE?L) i»J:0f«^<Dffi 

<r>„ 

[0042] *-;u&A&i2Ua«. *-;i/aASi*6 

©*-*©aA*«»«:-r««tt. ih-^tsjEKiftjas 
xvm+zmf *«u8*w-rs *>©-c&o . 
n^aAia&jftt. m-rawMfrecwt^ottAss 

atCttAStii^-^S^lfA- BJOCJfr;*** s 
[0043] UtEJI©/?;* . tf-A-aAlftjSJBOJW ■ 

j^^aAi&j&i©!!;*!*. i$(c$fjRS3n4fc©r« 

ft<. J&J&fr&tCjr^-Cfc^C-S**, iI?if5-5 OOnm 
gg. fttt 1 0-3 0 Onmi-r-SCi^Jf* 

[0044] *-)\>&A&mm<Dm$ *s<}:vn*&A& 
Ji©j»i* trnwRttciti/i o-i o^gst-mo! 

«fct,>. *-;bgfcteS^©&*©&A®£$&iMJf<!:*# 
SAStt 1 nmJy±. ^®«lrmW±i-r 
£©#«F£Lt>. C©££©&AJt. ftiH@©/13©± 
Ktt. jlSt. aA®-C5 0 0™i«a:. f&£JfT5 0 0nm 5 
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m&?$>z 0 c©j:^/«fM^t«cot>rtt. SA&ii/i* 
[0045] w«e Lm*<Dm%mtcit> mmm^m 

MltmimtLTlt. m*.U. #KJBB63 -26469 

HI* (8 -*SV J=j V) TJU5-^A^or>8 
10 y^-**A:tt*©8tiW*«rEtt-f4-r**«|«MttUR 
Jii'©^y'J>K«(*. f^?!-^^^, r 

^¥6 - 1 1 0 5 6 9^<Dy *.~)1>T> h7t 
>^M*. ^BH^P6 - 1 1 4 4 5 6^©^ h 

[00461 $/c. -enei*-c^3fe*iDjtfe^^^ vmm 

20 5ft^Bj©#WStt0. 0 1~20wtx. 36tC«0. 
1-1 5wtx r*5ci*iJ?*L-(,>„ *Xh^£g* 

oJgt«:^ Siifctc. ©^^^^S^tt^rsii-r 

[0 04 7] h^MiLTti, +yj ; 7 higf*j5i 

AjrT^S-^Ali^iLrW^ ^836 3-264 6 9 
30 2*}. ^M^P3-2 5 5 1 9 0§, W5 -7 07 3 
3#. «Fgg^F5-2 5 88 59#. ^^6-2 1 5 8 

7 4-^f{cga7K$iir(,^*>©*W'5c i^rts. 
[ 0 o 4 8 ] A^Wtcti. 3rr. h (8 j 

(-<>V {f} - 8- + yi;y^h)ffi 
$S. (2-^^^-8- + ^lf-/7h) T^S- 1 ? 

M>x (5 ^ju- 8-+/>;/7 h) t;us 

A v 8 f- 'J^>?A. b 'J* (5 -*C1P- 
10 8- + /"Jy7H ^'j^A, (5-l»Da-8- 
+ >"jy7h) 5. 7-S>^p;l/-8-* 

yiJ>7h7Jl-S-')A l MJX (5. 

8-t kp+v*W7 h) r;us^^A, [ffi 
i9 (ii) -trx (8 - 1 Kp+^-5 -*y;^.>iu) y 

[ 0 0 4 9 ] 8 - + y ^-;l-*/c«-e©g|iS«: 

©na>{cffe©gB{4^£r W-T ^ r ;u s - •> A^gft-c* o r 
*>J:<. c©«t one 4>©t or «. trx(2-^?-^- 

8- + -/';^^h) (7^^^ h) T;U5-^ACIII) 

o . trx (2-^^;u-8-^^>;>'7 h) (^-;n-- 
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*uy^ b) T^5-r>A(ni) . (2->^- 

(III) . t^X (2-^^U-8 'JS? b) 

7^SX^A(III) . trx 
-8-*^yy^|-) (*)Vb-y*-)l>7x.S? f.) 
T^S-^ACIII) . fcfX (2 -^fJl/-8-t/!)y 

I), (2-^?^-8- + /'J/'7F) 
71-^71^7 h) TJU 5 A (III) , tTX (2- 

^W-8-t/'j77h) (2. 3-i^^^;u7*y 
7 h) T;U5-^A(in) . fX (2 -^*rt>- 8 -* 
SVSvb) (2. 6 J-) = 

r> A (Hi) . tr* (2-y^;l/-8-*y y y^ b) 
(3. 4-^^;U7*y^h) T^S-^ACIID . 
tX (2-pif;l/-8- + y^7h) (3. 
fA7xy7h) TJl'ii^Aail) . fcT*(2->? 
)l-8-*s<J h) (3. 5-s;-tert-:/?*7 
T^5--i>A(III) . ty. (2 -y^JU-8 
- * ^ U y ^ h ) (2. 6 - y7iiA7i/7 F ) T 
JUS-^Aail) . tf* (2->^l/-8 - + yy/5 

K) (2. 4. 6-h';7x-j^x/7h) r;is- 
f A (III) . fx (2->*;U-8-*yyy^h) 

(2. 3. 6-h';>f;l-7x/7h) 7^5-^(1 
II) . fX (2->W-8-+y'V7l-) (2. 
3, 5. G-T-Y^jtf-fry 7^Si-)A(l 
ii) . trx <2-y^;u-8-*yyy7l-> d-^- 

7 h 7 b) TfoXZ-V A(III) . fX(2-y^.)U-8 

-*yyy?io (2-t7^7^) r^^-jAai 

I). fcf* (2. 4-&jt*)l-8-*s*J S5 b) 

(.*)iY-7x-)iy xsvY) r* 3 -9 a (in) . 
trx (2. 4-^^-8- + y;y7M 

7x^7xy7h) T^5i^A(IH) . (2. 

4-^y*JU-8-*yyy-? h) (y3r-7x-Jl/7 
TJU 5-^ A (III) , fcTX (2. 4-i^y^ 
A>-8-*S>) b) (3. 5 -i^y^Jl/y*^ 

h) TJU*-^A(III) . fcTX (2. 4-i?y?Ml/-8 
h) (3. 5-^-tert-7*?;U7xy^ 

h) TJU5-^A(III) . \ZX (2-J?)l-4-x.? 
>\s-8-*S')S? b) (^-i'l/^h) 7^5- 
-7A(III) . f* (2-/^-4-^ h*'>-8-+ 4 
•^^7h) («7-7i^7^7H 7;li^'7 

A(III) . fx (2-y^;u-5->'7y-8-*y y 

^1-) (^JUh-i'Uy*^ b) TJVZ — ^A(III) . 

trx (2 -y^u- 6 - h y y^ay t^u- 8 -*y 
'^7F) {2— rv h7 h) r;P5^^A(iii) 
AS. 

[0050]C©«*\ f X (2 -y ^rt>-8 -*y y 
^5 h) A(III) - m -^" + V - (2 - 

y?^-8-*y 'Jy^ b) T-IU 5 A (III) , f^ 

(2, 4-^W-8- + yj/7h)7il'S-')A 50 
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(III) -n-**v-ir* (2. 4-S?jr?*-8- + 
"J b) TJb5-^A(lii) . fX(4-i*;U- 
2-^-8- + yijy 7 |-) T^5^^A(Ill) - 
a-;**y-hrx (4 -x^;u- 2 -y*;u-8 

'JSyb) 7->U3x?A(Ili) . fx (2 

-y y^5 h) 7\>t-5x^A(III) -a-* 

*y-fx (2-y*jb-4-y h*->*^y^ 10 

TJU3X^A(lli) . fx (5->T>'-2-^^;U- 

8-*yyy^h) 7*s-'7A(iii) -^-^y- 
10 fX (5 2 -y^-»u- 8 -*y y y-? b) 7 
;b5x^A(IH) t fx (2 -y^u-5 - h 1/7*4- 

p^w-8-+/'j/ 7 F) r^sx^Aaii) 
-**y-fx (2-y^;i/-5- b vyji>*vjt*n, 

-8-*S>) S^b) 7* 5 A (III) if^-ott 

[005 1 ] C©«a>©*x h«JWt fCtt. #I8PP6 
- 1 1 0 5 6 9^{CfElS©7iX.iUT> h5-fe>0££# 
^WWPB-l 144 56^K£iS©7-h77';-;H 

20 [0052] &imtem?&A%imm*:mtitci><DVih 

-oTfcJX. c©J:5&iS£tth yx (8 -^./yy-? 
[0053)Sfc, l^ftS «. jjMBfcfcDT. 4>fc< £ 

1 a©*-^aAM^tx{b^i^/«c< <t 1 1 som 

^ 6{CttC©S^®^{c F-'O h*$W3^-5C£^ 
»*bU„ C©J:^A.c^a{c*jtt-5 h'-A>K^f 

£©^ttfi(C*tLT0. 0 1^2 0^136. $6tCW0. 

1-1 5wt35 £-rsc£*i»aEL<t» 0 

[0054] il^@T«. * + >; 7©* 7 f>^giA- 
i5!©®1£©* + y raAWlic 0 (C < < i&S/c 
^©CXSiC^m**!**. $/c. B>TM©K--'<>h^ 

©fe-^TfeSS^tt^ks-s^ci^-c*. #S7&fcg 

^©^tt>£[fij±?^SC<f:4>-C#^ 0 
[005 5] ig£/I{tfflt>6ft3*-;U&A£|2!t£ft^ 
«JfcJ:cK^^aA^tt{k^i«. »iC©*-^ 

mx.iz*-)i>mmttm~c$ > z b y 7 * -Kit? 5 ^mm 

•37 5 >^2Si*=S:ffll,>S©*l« : * Ut». 

[0056] m*&Amm.&<Dit^mt ir«, ^ y y 

>ff®(*. 3 6tc«8 - + y y ^-;u^ci» L/-€-©gf^ft 
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h) r;us--i»A (A 1 q 3) 4ffll>5CiiW3:C 
{0057] ^-^aA^ailfflO^b^Ji LXkt, & 

[0058] c <Dm-&<D&-&tti*. -en-en©* + r 

1/9 9-9 9/1. ;*£{C«£U< 
»1 0/9 0-90/1 0. <ft(Cjff* I, < 1*20/80 
~8 0/2 oaSi&Scfc *C 

[oo59]*fc. ig^s©/?$«. ^n-Mfcta^ 

5f*W>. *i*9f)fC«l-8 5nmi-r5Ci*iW*b 
<. 36«:«5~60nm. 1${UJ5-5 Onmi-T-SC £ 

[0060] g/c. «l^»(Dff^^ffiiOr«. g&S 

ui>#. II^Ki^ttt. {b^j#©tKfc??£E-rsfc© 

[0 06 1 ] *fc. *-;uaAf&j£JI(ctt. ft 
K§BB8 3 -29 56 9 5 ^£$8. #K§¥2 - 1 9 1 6 9 

4- Sf&$R. 1#^3 - 7 9 2#&$8. 1$KI¥5 - 2 3 4 
6 8 1 ftmW-5 - 2 3 9 4 5 5#&#8. #RJ¥ 

5- 29 9 1 7 4^$S. #HI¥7 - 1 2 622 5^ 
«. #K!¥7 - 1 2 6 2 2 6^I&$1L #P8¥8 - 1 0 0 
1 7 2*t&$8. EP0650955A1 miCiittStlX 

h77'J -fosOZsisXtS® (b'JT'J -)\>i>7 5 > 
£c(,»l/ MJ7x -Jt-^T 5 > : T P D ) . 5?#i£H/ffiT 
5>. tF5'/>WW. *^-»<'/-^«*#. y>)7 

Lrfc<n>. 2««±*efffl-r4i#{*. sijjkci,t« 
mute*). m&ucK)-rtittJ:i>. 

[0062] *-)m\1$lim 3 S:*->\'&Am£*--)\< 

<b*i-c#^. ccDi^. ^-ji/SAii ( i Tom m 
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*C£#»£Lt\, *-;U£A^gitffi(tttitg 
tt©jyfffc<b^»£ffii->&C<t#«*Ll>. C©<£"5& 
SJflltCOUTtt. ^-;uaA^ai®«r2<atU:S^i 

sti^. mm&mi*>xi.>&<DTi~~i onm&vm^m 

*nf >*-JU:7 'J £#-?££/<:#>. 
10 *-^aAJl<c-<*>{b^f->>'-fju*i/jN3 < , njtigq 
WRiRfcfco^&fbi^&ffio-cfc. isftfewfeis^ 

{b-^SKiRtCt^^OfiT^ES^Ci^-C^-S. *- 
^&Ai&&/Itt. ^3fe@^iI^«{C±l2<D{b^^^# 
t Z C <b CC <£ «? BfiK -T * C £ # -C * 2> . 

[0063] itc. timtCKCXWUtt htizm-tiAm 
JMBKte. h 1 ^ (8- + yj/7h) T^S-'JA 

(A 1 q 3 ) 3?<D8 - + y -/-JUS/c«-e©f|3«** 

X$>iXt>J:<. C<DJz^tj:m^it\- <)Z (8-*y>J 

[0064] &*mAmmmz&*&*m±m*®mm 
ttcftvxmm-rzm'Sica. m^&xmmmm<Dit^ 
m<o^ 6»* l ^mfr&ttz mm lx z> c t & 

^ feSaMIJCo^r tt. S-7-aAtftgS* 2 jb«±kw 
[0 06 5] W«E L«jgf*Sa*^JgUfc^(C. S i 

mmmimwx ^mmx $> ^ x t «t < . ^sjg©^ 3 

E C V D i*3|E(C «fc 0 JfJfiSrntfJ: I ». 
[0066] $ 6fc. ^©Wt5S^^S©S?fb*l»l» 

tt<ttit>ic. mmnm^m^m^xmmbmmn. m 

±X/X« t Ar. He. N,m<DJrt£m#zmfim£ u 
t». */c. C©W±^^CD*^Wa«. 100ppm 
JUT. <t0ff$l/<lil0pp mWT. ^(C» 1 p p m 
iHTXi> 5ci^iU>. C ©*^$Wfi«:TRS(iiW 
fticrj:^. mno. 1 p pmfi&-C&£. 
[0067] «±g©W4£ L>r«. 0 < 
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tivZ.tttVX. Tfrft'JtfvXWtiftL^W. C© 

Z&f$,(Di>(Db&£L(,K itc. *<DWRftmt{sX 

STgttH&g. S i O.^-'Ji'-a- HteS^c 
AijffSUO. C^6©*rfc. 7D- Y&XW&Ztxtc 
v-^K*7^t, SlB*5g©fc|t>#7*tt*i£flfiK: 

[006 8 ]»±«tt. ^-i-lf-^ffl^-CiS^^iSSI 

u-c«. ffiflii^-x. i"j*/t-x. # 

$tA>. asr. &S©fi9o/ctitR ! 8n?& 

•tf - ± u r cD«tg(c3tPt© Jtt > & ©-c &n t xa * ©^# 
-c*-?r ^tsiirtt. n&tft©ittgai 

1-20/im, <fc9W*L,<ttl ~1 Oam . #{C2~ 
8 Mtn *idfiH,>. C©^^^©^©^ 

[0069] ftfc. ^ffifCDngp^JjSU/ciS^fCti. 

[0070] x^-V-lt, ?#£*±fflJ£»8WK:ilA 

cftcfctt*;^— ^-©^Wfitt. »*l/<«0. 0 1 
~30wt%. J:OW*U<»0. l-5wt%t?&-5. 
[007 1 ] ««^J£ OXit. £5£U/tf£*Bili&#{3 

•c. »2Bi4^a»*«>©-c*ni3:^{ciig^3n5*)©r 
[0072] mmmt uTttiftciEs-rsfc ©-?(*& 

<. «BTS«tSELff*i£f*©mg©#»3?K<fc9®fi 

x 5H*twws©awfri»i/¥awt«*. 
(Dtmimmm. b mom simm^u 

[0073] S«tCfe7 ^ JU3r-K^^14«5M*^t? 
[0 0 74] fe7^^3r-)g{C«. X:/U-f* 
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WIS E L ^T^DfS^T •S3fe{C^*>^T *7-7-7.f 

[ o o 7 5 ] e LmTtm^mx&z&mwmiiw. 

[0076] S fc. ^tt^JSIS© J: 5 
(, »T * 5- - 7 ^ ;u * -©ftfe *) K. LX &Jto. 

[007 7] «7c^»^^;U^-|g«. EL^Cjt* 
KflXl/. «^gSi§*©^<**^^?:fiS(ai3^-5C<b 

•c. ^^©fe^&^TSfc©^****. fflfiSiur 
[0 0 7 8 3 sr^trnw:. s*s«){c izmitm+i&m&m 

C>6©*fflt,>*l«.&< . EL*7fe&S«{cKiR*S3St,»C 

>mi>^ts) ks^^j • m^m&iitfcm 

[0079] ^-^>^-«. s*w«:a3t*»jeLtti> 

[008 0] «7fe«l4©7tiRiR^S0 

[0081] *-JuaA^i^. ifefifci^^aA 
mmmo&micK, fumtmmtwi&xiszct&h. 

[0 08 2] KSM#©^frf*^{ClS5e3n^C^. 1 

o-'paWTcs^siu. mmmmzo. 01-inm/ 

sec flSi-r^Ci^WSb^. */c. *^4>-Ciii^t/ 

x&mzi&f&tzcttiiwz lik n^xs^toxm 

fcrtltt. #@©f?BB(C^F*fi^©#-r-5C£^|»t-/S 

[0083] cn6S®©^fiS«c^^#ft^ffli,^JS 
^{cfc^r. l WcfMRffiHtelteStt ^3 ■tfSiS^. ft 
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i o o 8 4 ] w«e Lm*n. mtfmtb*>*>\>xmhm 

3*1. En«D«ff«. a^. 2-2 0V1ST45. 
[0 08 5] 

•PITS. 

[0 08 6] <H»60fll >^7^1fi±K, 
089mS (^-^aAS@) ? *a«:T 5 0 nm 

/SJgl/fc. 10 

[0087] i Ton®m%?w&i&2titcmiR<Dikm& 
uv/o, gt^ufcf*. x^#«a©«ffi^^^-K: 

ifl/t. tfrt^l x l 0-'PaWT*-C«)EL/A:. 4. 
4' , 4" - t-'JZ (-N- (3-^W7siJl') - 

MTDATA) tmmm&O. 1 nri/seCC 8 0 nm©/! 

N' N. N' - m - h 'J )V - 4. 4' - 

i^TSy-l. 1' (WT. TPD)4I 

ItitKO. lnin/sec-C2 0nm©/¥i5(c^#O. 811© 20 

(«T. DPA)£&#a&0. lim/secr 
4 0nm©/¥3K:^*U 181 ©I6#J1 (Wfe^Jg) <t 
Ltc. 36 K> h'^ (8-t/V/7h) TJHi 1 ) 
A (fcTF. A 1 q 3 ) *^«iIS0 . 1 nm/secr 1 0 n 

[0088]^>t, j&ESr&o/fcg*. Li,0£5n 
m©/I 3 (C^.« U . *1 ©S^S AmS £ U fc. 
[0 08 9] S6(C. «E*«->fc**. A l£2 0nm 

omzicmmL. m\<Dm%Mu?mtLtc. 30 

[009 0] ?6(C, 3£EE£«ofc££. Li,0£5n 
m©/?J*{C&#U m2<D&¥ii.AnmtLtc. 

[009 1 ]^T, SffiiS^fciS. ?7'J>64 
1 vol% K — 7" UfcA 1 q 3 *mm&& 0 . 2 nm/secT* 
6 0 nm© J* 3 CCj&g 0 . S3 2 ©m^£ Afftii • 

1 nm/sec-C2 0 nm©J?3CC^»U f&2©*-.Mgfc2i 
Itlfc. $6tC. m-MTDATA^.*jIS0. 1 
m/secVS OnmOmZlCr&mV* 3!2©*-.iM£AJi 
t Ltc. 40 

[00921 ^-C. ffl£Z&r>tc££> IH2©ITO 

mwnm (*-}U£\nm) *£<cr5 onmsx 

[0 09 3] d$E£<So;fc££. m-MTDA 

TA^.#iiS0. 1 nm/sec-C5 0nm©J13{C^# 
U fB3©*-;l/&AJI£Lfc. TPDilf 
ilKO. 1 «n/sec-C2 OnmCD/l^tC^L/. 8*3©* 
--JHslj£Jt<bO/t. *si/TSJ*)W7l> <jy 

T. DCM) 41 vol% K-7'UfcA 1 q 3 
0. 2nm/secr£6 0nm©/?3&C3S»U I?I3©S-?- 50 
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[ 0 0 9 4 ] -X^-C. *&E£«-o Li,045n 

[009 5] <*6«t. «BE£#o/c££. A 14 2 0 0 
nmOJPStCj&SU SB2©SI#ffiL«i©£Ofc. 
[0 09 6] miklCtf7Zm±&*:&*)-£it>it. HtC 

[0097] ftenfeWtSE LjpH^D&SJltttC. 
m®*^mS©jS^£E4EnfiDL/. 1 0 mA/ an' (DMm 

tt*¥K5 0 Oca/cm 2 . ^fe^^gP««K6 OOcd/cm 
1 . ^fel%7feSI5«SS3 0 Ocd/an* ©#&##?# 6ft 
fc. 

[0 098] f^SASSiNa.O, K,(X CaO. 
SrO. BaO. L a , O, t LX fcls!t?©iJ&3l#f#6ft 
fc. 

[0099] <$mw 2 > #7 *S«*JCS8»«S© 
S«*^y-{cH5eLr. «F*34 1 x i O-'PafeTFg-C 
Siffl/fc. -etr^ *7 7X*«_k«:. A142 0 0nm© 

[0 1 0 0 ] 3H,»"C. SBEfcGSofc**. Li|045n 
mtDil 3 {CM# II ©H*aA«@ <t L /c„ 

[0 10 1]«l»T. ilSffi^ffiofcSS. DCM4 1 vo 
1% K-^l/teA 1 q 3 &mmm&0 . 2 nm/sec-C* 6 
OnaOmacMMLX, % 1 ©S^aA»S6 • ft*M 

lnm/sec-C2 0im©J5S{C^U. |»1 ©^-JUSS 
iit/fc. $6JC. m-MTDATA4IfSgO. 1 
r»n/sec-C5 OnmC/lSiC^U, ^ 1 ©*-^aA« 
iLfc. 

[0102] XC»r. j^E4«^/c**. IlfDITO 
(*-^aA«ffi) Z&lCXb Onrn^ 

[01031*1^ il^E4«ofc**. m-MTDA 
T A MS 0 . 1 nm/secr 5 0 nm©/? 3 Kl^.S 
0. 332©*-Jl'aA«£Lfc. »>"C.'TPDt«f 
jlSO. 1 nm/sec-C2 0nm©/P3{C^#b. ^2©^ 
-^jM»iLfc. S?>{C. ^v>;>64 1 vol% K- 
^ L//cA 1 q 3 £^»aK 0 . 2 im/seef 6 0 nm©/? 

I, . m2©^aA^jll-l67fea 
/f) il/fc. 

[0 104]*^. ig(]I4«-,fc*S. Li,045n 
m©/13{C^#L. f2OSmiti0fc. 

[0105] 36«C. i«)I4«o/c*4. A I 420nm 
<DWZlCi$MV. ^2©?|#HiomSiU/c. 

[0 10 6] 2«JE4«o/cSS. L i ,045n 

mO/ISICitL, S3(DimSSiUfc„ 
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[0107] -X^-C. j«E£«ofc££. A I q35I 
mMBLO. lran/sectM 0 nm©/13 (C^gl,. S3© 
HT£At&i£Jf ibfc. £<,>r. DPA*&#iIgO. 

lnm/secT4 0nm©Jl$«:^«L. S3©^1 (W 
felTftJl) il//t. -X^V. Iran 
/sec"C2 OnrfDJVS <Cft*U S3 ©*-;l4&i£Jl<i: 
Ofc. 3 6tC. m-MTDATA5:lfjigO. 1 nm/ 
sec-C8 0nn<DJ13«:^SU. S3©*-^ffiAitL. 
fc. 

[0 1 0 8 ] -X^X. a£JE£65ofc£$. S2© I TO 10 
(*-Jl'i£Am@) £&fCT5 0nml£ 

ii/fc. 

[0 1 0 9] *&tc#-7;<£JjtK£B£9£fc>-t*\ 02 fc 
^<fc5&^«i£©WtSEL^£l,/c. C©W«E 
Lfpm*. S«£JK*NSJ. o£9&±Jf© I T Offil*><E> 

coiio] mmm 1 tisi«{c t f#6n/cw«E ljs^- 

[0 11 1 ] ^F&AUffi^Na.O. K.O. CaO, 
SrO. BaO, La.O.it/tfc^lf ©iifW 6tl 
fc. 

[0 112] <IUfi^!3>^X«S?:X^#^a© 
^-{CHSLT. «F«J=& 1 x 1 0- 4 PaJyT*t? 
S$EL,fc. -e-L-C. #^*S«LBc. A 1*20 ran©/! 
JlClil, Sl©3l*fflt/S«5£>/c. 

[0 1 13]^T t iE4Sn>fc$S, Li,0£5n 

mows tea* u iiosmisiifc. 30 

[0 1 14] -Xl>V> 3$II£S5of<:££. A 1 a 3£^ 
SiiSO. lntn/secTl 0nm©JI3K:^#U Si© 
H^&Aia&Bibfc. iXor. DPA5r^.«2K0. 

lnm/secr 4 0 ran©/! £K^#U S 1 <omtM <W 
fe^TfeB) ilfc. TPD£sfc»jg&0. 1 ran 

/secT2 0nm©/?3fC^;#U S 1 ©tf-JUftSSi 
b/c. 3 6tC t m-MTDATA5r^.«iIS0. Iran/ 
secr8 0nni©i?3fC^.#U t S 1 ©tf-JUaAWi L- 

[0 1 1 5] X^V, i«IE£<3S->;fc££. SI© I TO 40 
jSfpjmg (*-Jl/&A^ffi> ^S(CT 5 OranljS 

[0 1 16] iSEE^G^fcS*. m-MTDA 

T A *mm&& 0 . 1 rtn/secr 5 0 ran©/? $ fC^# 
L. S2©*-^aASiL/t. »>T. TPD^If 
aSO. lrm/sec-C2 0ran©ffl[3{C^U. S2©* 
-frffimmtLtt. 3 6fC. f vy>6* 1 vol% K- 
■y'LtcA 1 q 3£^#iIK0. 2 ran/secT 6 0 ran©/? 

3«ea»u s2©m^aA6i^-^3i&Ji (tt&AX 

A) il/fc. 50 
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[0 1 1 7 ] 3H,»T. i*E*«o/c**. Li,0?:5n 
n©/13«:^«0. S24Mre&AM£tsfc. 

[0118] 3 6(C. i«ffi*«o/ci*. A 1 £2 0nm 
©JlSCCgfc&U »2©?l*tol / ggiOfc. 

[0119] ?6(C, Li,045n 
■0>*3«C»»U »3©l^ASSiLfc. 

[0 1 2 0 ] 3H,»r. i)£ff£GSo/cg£. DCM£lvo 
1% K-^L/cA 1 q 3*8»2fi0. 2nm/secT£6 
0 ran©/? 3 ICMM L X . S 3 ©S^& A&& • 2S:fclS 

(^feffcfc/f) iUfc. TPD4IHS0. 
lran/sec-C2 0ran©/13K:M#t. S3©*-.»H&i£ 
lil/c. 3 6>(C. m-MTDATA*&#jIg0. 1 
tm/sec-C5 0ran©/13{C^.*L,. S3©*-;UaAB 
il/fc. 

[0121] SH^oA:**. S2©ITO 

(^-JUaASffi) iXA-^atCtl OraifiS 

mute. 

[0 122] 3 6>iC. *HUI£G5o/c*£. A 1*200 
[0123] «&(C#-7X£tit«£ft!j«3£fctt 02 tc 

[0124] mmm 1 £iih§k:. f#e>nfcwiSE Lm* 
©&»«#«:. ^-^®^6^f3£©iaij£m)E*Eii/jnt. 

lOiaVcm 1 ©^tiftSgg-C. mSbZ&tct C3. &ft 

[0 125]l^aAS®*Na,0. K.O. CaO. 
SrO. BaO. L a , O, t LX fc|5}l?©*SS*if#6tt 
fc. 

[0126] <3lifiWl4>^5XS««-JC^#SS© 
ag^uy-{C@SL/r. 1 x l O-^PaWTSfr 

•ftKUtc. -etr. ^^^S«±(C. Al*20ran©/5 

[0 12 7]^>t. jg5GE?:«o/c*$. Li.O*5n 

m©/i 3 icmm l . s i ©n^&Ane <t o /c„ 

[0128] *C>-C. ?«flE€r«o/c3S$. 
«jIS0 . 1 ran/sec-C 1 0 ren©/?3{Ca£#L. S 1 © 
tmiSSiilfc, ^t^-C. DPA*M«iIS0. 

lran/seCC4 0nni©/5${CM«L. S 1 ©ffc^A (# 

ilfc. ^l»-C. TPD&mmmmO. Iran 
/seCC2 0ran©/l$«:^#l/. Si ©^-JUSSai 
Lte. m-MTDATA4It2g0. Iran/ 

sect" 8 0ran©/13{C^#L. S 1 ©*-^aAB<b b 
fc. 

[0129] ;*c»r. «ee*«-5/c**. si© i to 

(Jh-il'SfeASttt) i?ft«:r 5 Oran^X 

mute. 

[0 1 3 0] -X^V. ffiEEZm^tcZt. m-MTDA 
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T A ZmM&BL 0 . 1 nm/secT 5 0 nmCDJf 3 icMM 
U m2<D*-)l>&.Am£l>tt. -X^-C. TPDilf 
SfiO. 1 nn/sec-C2 Onm©)¥${C^#b; f 20* 

*"7'J>6£ 1 vo1% F- 
:/ LtcA 1 q 3 0 . 2 nm/sec"C 6 0 nnKDil 

«) iL/fc. 

[0 13 1]3W>T. SEE£ffo/cS$. Li ,0*511 
CO 1 32] 3<3>{C. j£EE£«ofc££. A l£20nm 10 

[0 133] ®BE£«-?fc*£. Li.O?:5n 

m©J?i*«:l»U SB3©S^aAH®<b0fc. 

[0 1 34] -X^-C. ffi£*&-?tC&iL. DCM£lvo 
1% K-^U/cA 1 q 3*^«jlffi0. 2 nm/sec-C* 6 
0 nm©JI S (C^» L/T. SB3 (DM^&AStivt ■ ft%M 

m^ytm) ±Ltc. Xl*-C. TPD£^#jlgO. 

1 nm/sec-C2 0 nm©J? 3 tCg£»U SB3©*-->H&ili 
«<tl,fc. m-MTDATA43Mtt«0. 1 

rni/secT5 Onm©Jl${C^»U> SB3 <D*-.M/&AJI 20 
iL/c. 

CO 13 5] j^E^S o/c££. SB2CDITO 

SHAHS (^-^aA«S) *^^?^Kt5 0nn« 

[0 13 6] SflK^^XttfiteO^M, 02(C 

c o 1 3 7 ] susen i tm&ic. nztitcmmE Lm* 

CO 1 38] ^F&AWSrNa.O. K.O. CaO. 
SrO, BaO, L a ,0, i bt 6l5l3E<E>*S*W#6tt 
fc. 

[0 13 9] 

[f£W©$Ml] «±©J:9K:. ^Bjtcjrntf. W«E 
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[Hffi©fBf*«tSi>«] 

[HI] #26"5!©W«E L^©-#j&09£gt5SA*JtC« 

[02] *mi<Dm&ELm*<Dfe<Dm!8.m*:mjmic 

[03] *^©tiE Lf h y i'Xf^ u 

[04] ft5k<Dm&ELm**:m3micmutc®-eih 

[W#©giB^] 

1 s« 

2 SBKD'fr-Jt'&ASffi 

3 SB 1 ©W«J! 

4 0 1 ©«^&ASg 

5 sBi©3i#mbn«i 

6 »2©S^aASS 

7 mz<Dmim 

8 SB2©*-.rt4£ASffi 

9 SB3©W8U1 

10 IP3<DS^aAmffi 
1 1 SB 2 ©3 1 # JUL-*® 

e 1 . e 2 . e 3 mm 

Dl. D2. D3 SJItt 
ml. m2. m3 

nl. n2. n3 7-*m YUZs) 

3 1 a® 

3 2 ?&l©*-.>U£Am@ 

33 mi<o*-j\<m$km 

3 4 SB 1 <D^B 

35 sb 1 (Dm^&xmm 

3 6 SB2<D^-;uaA^@ 

3 7 SB20D*-.>l>£ftj£Jl 

3 8 SB2©2fefcJi 

3 9 SB2©*?£ASS 

4 0 m3<D*-)l&AWm 
4 1 SB3©*-;HftigJl 

4 2 SB3©|fcftJf 

4 3 SB3©H-?£A^@ 
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